
25972 SCIENTIFIC AMERICAN SUPPLEMENT No. 1621. JANUARY 26, 1907. 

there did not exist even the barest trail, so that the 
varty had to cut their way through the dense growth. 
It is stated that the extension of the railroad will not 
vrove difficult from an engineering point of view, 
since the configuration of the country is not very 
broken, and probably the work of construction upon 
the remaining section will shortly be commenced. On 
arrival at Cowie Harbor the party at once set out upon 
a second expedition for the survey of ·a railroad from 
Sandakan northward to Murudu Bay, which will be 
approximately 300 miles in length, but owing to the 
fact that the country through which this line will 
extend is fairly well known, the survey will be enabled 
to carry out its work with greater facility and expedi
tion. 

THE NEW WIRELESS TELEGRAPH STATION AT 
NAUE'N, GERMANY.* 

By L. RAMAKERS. 

OXE of the most serious inconveniences that have 
hitherto attended the operation of important stations 
for wireless telegraphy is due to the employment of 
wooden towers and masts, to which it is impossible to 
give strength and stiffness sufficient for all emergen
cies. 

posed of round eye-bars connected by stout pins and 
run to three anchorages, each of which is 200 meters 
(656 feet) from the foot of the tower. The cables are 
insulated throughout their entire length. In conse
quence of the high electrical tension-sometimes cor
responding to a sparking distance of 1 meter (39 

nearly vertical. This arrangement, by the way, i� 
patented. Each sector, however, can be detached and 
lowered separately. 

The upper part of the antenna consists of 54 wire 
cables, nine in each of the six sectors, but at a pOint 
one-fourth its length from the ground each cable di, 

A great advance has been made by the Gesellschaft 
fiir Drahtlose Telegraphie of Berlin, which has de
vised a steel tower of such construction that no loss 
of current can result from vibrations 'of the support 
of the antenna. 'fhis novel arrangement, which in
cludes also an antenna of improved con'struction, has 
been adopted for the central station for wireless teleg
raphy which was recently established by the German 
government at Nauen, about 25 miles from Berlin. 

FIG. S.-APPARATUS FOR THE TRANSMISSION OF MESSAGES. 

The installation comprises three principal parts: the 
tower, the antenna, and the operating rooms and ap
paratus. The tower is a steel skeleton of triangular 
section, measuring 100 meters (328 feet) in height 
and 4 meters (13 feet) in the length of each side of 
the triangle. It consists essentially of three vertical 
beams connected by diagonal tie-rods. Each beam is 
itself of skeleton construction, consisting of two plates 
connected by short diagonal braces, ana is made in 
lengths of 8 meters (26 feet) which are bolted togeth
er. This construction continues from the top of the 
tower down to a level about 6 meters (20 feet) above 
the ground. Here the beams converge to a ball of 
cast steel which rests on a plate carefully insulated 
from the concrete foundation and supports the entire 

The attendant is adjusting the annular spark-gap. The tall Leyden jars are seen at the left hand, the trun.formers and inductance coils at 
the rIght of the picture. 

FIG. 2.-DIAGRAM OF TOWl!:R AND ANTENNA. 

weight of the tower. At a height of 96 meters (315 
feet) above the ground there is a platform from which 
it is easy to operate the three pairs of pulleys at the 
top of the tower by which the antenna is raised and 
lowered. At a height of 75 meters (246 feet) three 
anchor cables are attached to the tower to prevent its 
being overthrown or broken by the wind and to main
tain it in a nearly vertical position-not exactly ver
tical. for the object of pivoting the tower on a steel 
ball is to allow it to yield to the wind by inclining 20 
degrees or less from the vertical and thus lessen the 
danger of being overthrown. These cables are com-
--------- -.- -----,--
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inches)-which exists at their pOints of attachment 
to the tower it was necessary to employ a mode of 
insulation by which the cables are constantly bathed 
in oil. This method appears to have given excellent 
results. The anchorages are heavy masses of solid 

FIG.4.-APPARATUS FOR THE RECEPTION 
OF MESSAGES. 

brickwork carried to a height of several yards above 
the ground. 

The antenna is shaped like an umbrella, the tower 
representing the rod. It is divided into six sections, 
which are so balanced in pairs over the pulleys men
tioned above that the horizontal stresses are reduced 
to a minimum. and the resultant pressure is very 

FIG. 1.-GRNERAL VIEW OF THE WIRELESS TELEGRAPH STATION AT NAUEN. 

The dotte.1 IlIJes aTC the eye.bar staying cllllle.s, 1n the photograph the cables forming t be antenna have been retoucbed, In reality 

they lI1e almost invisible. 
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vides into three so that there are 162 cables at the 
bottom. To the bottom of each sector are attached 
two hempen ropes, which are insulated from the wires 
and are fastened to the ground by pegs at their lower 
ends. The aggregate surface of the antenna is about 
60,000 square meters (646,000 square feet, or nearly 
15 acres). 

From the top of the tower the nine cables which 
compose each sector ,are continued in a parallel bundle 
to the bottom and thence to the operating room. These 
fifty-four cables are not insulated from the metallic 
frame of the tower, which is consequently a part of 
the antenna. 

The ground contact is made through a system of 108 
Wires buried in the earth. These wires like those of 
the antenna divide as they diverge so that at the outer 
part of the system, which extends over 126,000 square 
meters (1,356,000 square feet, or about 31 acres) there 
are 324 wires. At the center the converging 108 wires 
are connected with,' the apparatus. The site of the 
station was determined by the unfailing abundance of 
subsoil water which assured a good "earth." 

The operating rooms occupy a brick building which 
covers an area of 100 square meters (1,076 square 
feet), to which is annexed a garage for a locomobile. 
The ground floor contains the dynamo room, the 'trans
mitting office, and a workshop that may be used as a 
dormitory in emergencies. All the high tension appa
ratus is placed in the second story where it is better 
protected from dampness and hence more perfectly 
insulated. Another advantage of this arrangement is 
that the operator is less disturbed by the noise of the 
sparks. The building is heated by waste steam from 
the locomobile and lighted with incandescent alcohol 
lamps. The interior equipment comprises the source 
of power, and the apparatus for transmission and re
ception of messages. The power is furnished by a 
loco mobile of 35 horse-power. The flywheel of tl1e 
locomobile is connected by a belt with a monophase 
alternator coupled to an exciter on the same shaft. 

FIG. 5.-THE BASE OF THE TOWER. 

The function of the board fence is to h,ue t.he secret of the method or 
insnizttion. 

This generator, driven at the rate of 750 revolutions 
per minute, furnishes 25 kilowatts of electrical power 
in the form of a monophase current of 50 cycles per 
second. It contains a device which prevents the gen
eration of a current of very high frequency. 

Two cables connect the dynamo with the switch
board to which are attacbed a bipolar interrupter with 
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fusible plugs, a voltmeter, an amperemeter, an indi
cator of frequency and a transmitting and a cut-off 
relay. Four large inductance coils are intercalated in 
the dynamo current, in addition to the four transform
ers which produce the high tension transmitting cur
rents. 

The transmitting circuit includes a battery of 3iO 

a certain difference of potential was· exceeded, 
depending upon the distance between the electrodes, 
the air was ionized, and a conduction current was es
tablished in it. The displacement currents follow well
known laws, and it is the currents transported by the 
ions in the air and the electromotive force applied to 
the air which are of interest. The displacement cur-

AN AUTOMOBILE EMERGENCY WAGON FOR 
FIRE DEPARTMENTS. 

WHILE the automobile has been used for the pur
pose of fighting fire in several forms, it has remained 
for Springfield, Mass., to put into operation the most 
novel machine of this type. The city authorities were 
finally impressed by the heads of the fire department 
with the necessity of adding more men to each sta
tion, the local insurance companies having contended 
that the force was inadequate for the fast-growing 
city. It remained then to choose between adding to 
the force of each station or of concentrating centrally 
a body of men equipped with modern means of locomo
tion and suitable apparatus for controlling incipient 
fires. To the credit of the department, it must be 
stated that the latter method was adopted, and the 
Knox Automobile Company, of Springfield, was in
vited to confer with the department chiefs and evolve 
a type of vehicle that would meet the emergency. 

There were so many requirements that many con
sultations were necessary before the ultimate specifi
cations were agreed upon. It was necessary that the 
automobile should carry at least eight men, some 
chemical tanks, a fair quantity of hose, and the usual 
quota of firemen's axes, hand spikes, etc. It was also 
essential that the machine should be ready for use at 
any moment, and capable of standing considerable ex
posure to the elements when on duty. This restricted 
the type of engine to that equipped with the direct 
means of cooling ordinarily known as "air-cooled," 
and as the Knox waterless system is admittedly the 
most perfect and efficient of its variety, proven by 
years of service, the details of the equipment for the 
work alone remained. 

AN AUTOMOBILE EMERGENCY WAGON. 

A wagonette style of body was chosen, the front or 
operator's seat being of the usual design, and carry
ing one other than the driver. The remaining seats 
are fitted longitudinally and carry three men on each 
side. The automobile is a Knox waterless, 4-cylinder, 
air-cooled. It is rated at 25 to 40 horse-power, with 
a wheel base of 112 inches. The entrance to the wag
onette is naturally at the rear of the car, and at the 
back of the seats are brass hand rails, which are more 
than occasionally necessary when the car is making 
high speed. On each side of the front seat is fitted a 
chemical tank, fastened by an easily detachable clamp. 
The axes are carried on the side of the body, and the 
handspikes and crowbars on the running board. On 
the floor of the car is coiled 200 feet of regulation 
hose, and at the rear of the right side the necessary 
nozzle. Snap fastenings are also provided for carry
ing the firemen's helmets, while hand lanterns are 
suspended and fastened to brackets by the side of the 
operator. The car is equipped with the regular side 
oil and tail lights, two gas headlights, and a gas 
searchlight fastened to the dash, the latter three 
being supplied with gas from a supply carried in a 
compressed form in a steel tank on the right side of 
the car. In addition to the hand horn a siren is also 
provided, which is operated electrically. Weed chains 
are used. on both rear wheels, while just forward of 
the latter is provided a sand box with two outlets, the 
outlets being controlled by the operator. This is ren
dered necessary from the fact that Springfield's streets 
are paved with wood blocks, and consequently, when 
coated with mud, are somewhat slippery. The eight 
men composing the crew were individually trained at 
the Knox factory in the use of the car, so that each 
may be called an expert. 

large Leyden jars, arranged three in series by 120 
abreast, and having an aggregate capacity of 400,000 
coulombs; an annular sparker without a blower, and 
an inductance coil composed of spirally-wound tubes 
of silvered copper, with binding posts by which the 
amount of inductance can be varied and connection 
made with earth and with the antenna. Two other in
ductance coils of high tension are intercalated in the 
charging circuit. The sparks are as thick as a man's 
arm, and their noise is deafening. 

In consequence of the very exact unison or resonance 
which can be established between the dynamo and the 
transformers a comparatively small quantity of elec
trical energy is required to charge the transmitting 
circuit, notwithstanding its immense capacity. 

To pass from the transmission to the reception of 
messages it is only necessary to move a lever which 
puts the receiving circuit into connection with the 
antenna and the "earth" and simultaneously shunts 
the transmitting current into the cut-off relay, thus 
preventing the possibility of accidental transmission 
and protecting the coherers and detectors, which are 
very sensitive instruments, from the violent action of 
the strong transmitting current. 

All the receiving instruments are mounted on one 
table, at the back of which, on an inclined board, are 
placed the condensers, inductance coils, etc., which are 
employed in syntonizing messages coming from vari
ous sources. This arrangement gives the operator easy 
control of all the receiving apparatus. The instru
ments are so connected that messages can be received 
on Morse apparatus or by telephone or in both ways 
at once. 

The following remarkable results have already been 
obtained at the Nauen station: Communication with 
1he steamship "Bremen" at a distance of 2,400 kilo
meters (nearly 1,500 miles); telephonic reception of 
messages from St. Petersburg, distant 1,350 kilome
ters (840 miles); simultaneous telephonic and Morse 
reception of messages coming overland (and over a 
mountainous country for most of the way) from the 
Righi in Switzerland, a distance of 800 kilometers 
(nearly 500 miles). 

THE CONDUCTIVITY OF AIR IN AN INTENSE 
ELECTRIC FIELD, AND THE SIEMENS 

OZONE GENERATOR. 

Ix connection with the study of the electrical pro
duction of ozone, A. W. Ewell found it desirable to 
obtain some additional information regarding the elec
trical conductivity of air self-ionized in a strong elec
tric field. One of the difficulties met with in such in
vestigations is caused by the breaking down of the 
dielectric by the formation of a spark discharge. This 
is easily brought about as the breakdown potential is 
approached because of the difficulty of preventing dis
charges from taking place at the edges of the. elec
trodes, or from small irregularities of the surface. 
This difficulty was got around by placing a sheet of 
glass, larger than the two electrodes, between them. 
The glass successfully prevented the formation of an 
arc. As the electrodes were heated considerably by 
the discharge, water jackets were placed behind them. 
To obtain a uniform field in the area studied, one 
electrode was made smaller than the other and sur
rounded by a guard ring insulated from it, but main
tained at the same potential. The current through the 
sectio'n of area under investigation was read by meas
uring' the fall of potential across a non-inductive re
sistance placed in series with it. Under the alternat
ing difference of potential between the electrodes, dis
placement currents traversed air and glass, and when 

rent in the air is a quarter of a period in advance of 
the electromotive force, and the ionization current is 
in phase with the electromotive force. The current in 
the glass will be a displacement current equal to the 
vectorial sum of the two currents in the air. The re
sults of a large number of observations are given, 
curves being plotted from the data thus obtained. 
These show that as the ionization current in the air 
increases, the electromotive force necessary to main
tain the current decreases, and that as the current in
creases, the curves for different distances apart of 
the electrodes approach each other. The latter result 
may be explained by the compensation of the reduc
tion of an electric force when the electrodes are sep
arated by the increased volume in which the ionization 
occurs. The first result shows that when the cur
rent is increased beyond the values represented by 
the familiar lower portions of the curves, the air, 
under normal conditions, exhibits so-called negative 
resistance, which has hitherto been demonstrated only 
under the special conditions of high temperature and 
low pressure. Curves obtained for the power absorbed 
show that this does not increase proportio;,ally with 
increasing distance or current, and is independent of 
the thickness of the glass. The effect of temperature 
was studied, and it was found that within the range 
available-from five to sixty-three degrees-it had 
little influence except upon the dielectric constant. Al
though an alternating electromotive force was em
ployed for making the tests, the character of the wave 
could not affect qualitatively the main results, and 
the general conclusion is drawn that for air at ordi
nary temperature and pressure, as the current carried 
through the air by ions increases, the required elec
tromotive force slowly increases to a maximum, and 
then decreases and tends to become independent of 
the thickness of air. For alternating electromotive 
forces of approximate sine form, quantitative results 
have thus been obtained which make possible the cal
culation of Siemens ozonizers.-The American Journal 
of Science. 

The car is located at every station and answers 
every alarm, and its efficiency has been proved in a 
marked way many times since its inauguration. On 
the same day the car was delivered to the depart
ment-in fact, in less than two hours thereafter-it 
responded to an alarm only two blocks from an en
gine department; the emergency crew arrived at the 
scene of the fire and was at work before the engine 
arrived. It has been in service somewhat over a 
month, and the fire department and the city officials 
are so convinced of its merits that negotiations are 
pending for another car of like design, that one maY 

REAR VIEW OF THE AUTOMOBILE EMERGENCY WAGON. 
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